Different patterns in molecular evolution of the Triticeae.
A huge part of the genomes of most Triticeae species is formed by different families of repetitive DNA sequences. In this paper the phylogenetic distribution of two major classes of the repeats, retrotransposons and tandemly organized DNA sequences, are considered and compared with the evolution of gene-rich regions and generally accepted Triticeae phylogenetic relationships. In Hordeum, LTR-containing retrotransposons are dispersed along the chromosomes and are consistent with the existing picture of the phylogeny of Hordeum. Another retrotransposon class, LINEs, have evolved independently from LTR-retrotransposons. Different retrotransposon classes appear to have competed for genome space during the evolution of Hordeum. Another class of repeats, tandemly organized DNA sequences, tends to cluster at the functionally important regions of chromosomes, centromeres and telomeres. The distribution of a number of tandem DNA families in Triticeae is not congruent with generally accepted phylogenetic relationships. While natural selection is the dominant factor determining the structure of genic regions we suggest that the contribution of random events is important in the evolution of repetitive DNA sequences. The interplay of stochastic processes, molecular drive, and selection determines the structure of chromosomal regions, notably at centromeres and telomeres, stabilizing and differentiating species-specific karyotypes. Thus, the evolution of these regions may occur largely independently of the evolution of gene-rich regions.